Introduction {#Sec1}
============

Empathy problems have been associated with oppositional defiant disorder (ODD) and conduct disorder (CD) \[[@CR1]\]. Children with ODD/CD constitute a heterogeneous group, however, and research suggests that there are individual differences in the mechanisms underlying empathy deficits in children with ODD/CD \[[@CR1], [@CR2]\]. Poor emotion regulation is common in children with ODD/CD \[[@CR3], [@CR4]\], and studies conducted with normal samples suggest that emotion regulation is a factor in empathy, especially in people who are highly sensitive to negative emotions \[[@CR5]\]. Furthermore, studies with clinical samples show that ODD/CD boys exhibiting relatively high levels of anxiety (indicated by high resting heart rate) and poor emotional control (indicated by low levels of resting respiratory sinus arrhythmia) are selectively impaired in empathy-related responses with negative not positive emotions \[[@CR6], [@CR7]\]. Poor emotional control has been put forward as a factor that might be involved in their empathic responding \[[@CR1]\]. Empirical evidence for this hypothesis is lacking, however. The current study takes up this issue and examines whether emotion regulation is involved in empathic responses to sadness inducing stimuli in boys with ODD/CD, with and without comorbid anxiety disorder.

Empathy, generally defined as the ability to understand and share another person's feelings \[[@CR8]\], is a complex construct, encompassing traits (a stable disposition), states (transient reactions), and affective and cognitive components \[[@CR9]\]. Affective empathy is examined in this study, which refers to "the vicarious affective response to another person" \[[@CR10], p. 29\]. The literature often distinguishes empathy, sympathy and personal distress \[[@CR11]\], although the constructs are closely related and often part of the same emotional experience. Empathy refers to a matching of emotions (feeling *with* the target), sympathy refers to feelings of sorrow or concern (feeling *for* the target), and personal distress is a self-focused aversive reaction evoked *by* the emotions of another person. Eisenberg et al. \[[@CR12]\] hypothesized that individuals who cannot adequately regulate their emotions are more likely than others to become empathically over-aroused when they witness another person in distress, and to experience personal distress rather than sympathy. Well-regulated individuals are thought to maintain optimal levels of empathic arousal and to experience high levels of empathy/sympathy. This hypothesis has been confirmed by findings from numerous studies with children from community samples, using various measures of emotion regulation and empathy-related responses \[[@CR5], [@CR13], [@CR14]\].

Eisenberg et al. \[[@CR15]\] define emotion regulation as 'processes used to manage and change if, when, and how (e.g., how intensely) one experiences emotions and emotion-related motivational and physiological states, as well as how emotions are expressed behaviorally' (p. 288). One of these processes involved occurs at the cognitive level by deliberately shifting attention away from distressing stimuli and refocusing attention to positive or non-threatening ideas or objects. This deliberate use of attention processes is known as *executive attention* and can be subsumed under the larger construct of effortful control (a dimension of temperament related to the modulation of emotions and behaviour) \[[@CR15]--[@CR17]\]. Because executive attention could help regulating emotional reactivity, it is thought to be particularly important in the modulation of empathic arousal \[[@CR18], [@CR19]\].

Despite the suggested importance of executive attention in the regulation of empathic arousal, few empirical studies have addressed the relationship between executive attention and empathy or sympathy. In agreement with predictions, studies with community samples of school-aged children show positive relationships between behavioural measures of children's executive attention and state indexes of sympathy concurrently \[[@CR20]\] and over time with trait empathy/sympathy \[[@CR21], [@CR22]\]. The proposed relationships have further been supported by empirical studies demonstrating positive links between the broader construct of effortful control (e.g., inhibitory control) and indexes of trait empathy \[[@CR23]\] and sympathy \[[@CR24], [@CR25]\] as well as with conscience development (related to sympathy) \[[@CR26]\] in community samples.

The modulation of empathic arousal may be particularly important in highly sensitive people \[[@CR5], [@CR12]\], who are expected to be more susceptible for vicariously induced negative emotions. If they lack the ability to efficiently regulate themselves they may become overwhelmed, rendering them at risk for self-focused rather than other-focused attention and, in turn, feel lower levels of empathy/sympathy. Using different behavioural measures of emotion regulation, Eisenberg and her colleagues have put this hypothesis to the test in at least two studies with community samples of school-aged children \[[@CR21], [@CR22]\]. Inhibition, impulsivity and self-control were positively related to trait empathy/sympathy among children *high* in emotional sensitivity \[[@CR21], [@CR22]\], whilst executive attention was positively related to trait empathy/sympathy among those *low* in emotional sensitivity \[[@CR22]\]. Results are thus still far from conclusive.

Children with ODD/CD constitute a heterogeneous group \[[@CR27]\], including children who may show different neurocognitive dysfunctions associated with low threat sensitivity (e.g., those with callous-unemotional traits) or with high threat sensitivity \[[@CR28]\]. Heightened threat sensitivity is thought to occur in ODD/CD children and adolescents without CU traits, and those with comorbid anxiety disorder. ODD/CD children with comorbid anxiety disorder may be highly susceptible for vicariously induced negative emotions, as they have been associated with hypersensitivity to perceived threat \[[@CR28]\] and increased autonomic arousal \[[@CR29]\]. For instance, male adolescent offenders with high levels of anxiety exhibited increased attentional bias to distressing stimuli than those with low levels of anxiety \[[@CR30]\]. Furthermore, ODD/CD children with higher levels of anxiety exhibited higher cortisol stress reactivity than those with lower levels of anxiety \[[@CR31]\], and ODD/CD boys with high rates of internalizing problems (including anxiety) had higher resting heart rate (HR) than normal controls \[[@CR7], [@CR32]\]. Moreover, children with ODD/CD have been found to show impairments in executive functions, including problems with attention shifting \[[@CR33]\]. Consequently, the interplay between increased sensitivity to negative emotions and poor attentional regulation can render ODD/CD children with anxiety particularly susceptible to become over-aroused in response to other's distress and show little empathy/sympathy for others, accordingly.

The main purpose of the present study was to examine whether executive attention is a factor in state empathy/sympathy in ODD/CD boys, with and without comorbid anxiety disorder. To evoke empathic reactions we used three sadness inducing film clips: one film clip portraying a bear cub in distress after his mother dies and two film clips involving children who experience sadness in common childhood situations \[[@CR34]\]. In a prior study with ODD/CD boys, the bear clip was found to be more evocative than the human clips \[[@CR34]\].

Theory \[[@CR12]\] and empirical evidence \[[@CR5]\] suggest that more efficient emotion regulation is associated with stronger empathy or sympathy. Therefore, we predicted that ODD/CD boys with stronger executive attention skills would report more empathy and sympathy. In addition, because aspects of emotion regulation are especially likely to be a factor in empathy among those highly sensitive to negative emotions \[[@CR12]\] and under conditions of strong vicarious arousal \[[@CR14]\], we expected the proposed relationship to be particularly evident within the group of ODD/CD boys with comorbid anxiety disorder and particularly under conditions of the most challenging stimulus (i.e., the bear clip). Finally, given the importance of CU traits in the ODD/CD literature \[[@CR35]\], we investigated the effects of CU traits in the relationship between executive attention and empathic responses. Based on the assumption that heightened threat sensitivity is more likely to occur in ODD/CD children with low rather than high CU traits \[[@CR28]\], we may expect a stronger role of emotion regulation in empathic responses amongst those with low rather than high CU traits.

Method {#Sec2}
======

This study was approved by the Medical Ethical Committee of Leiden University Medical Centre (LUMC), and parents gave written consent prior to participation according to the declaration of Helsinki.

Recruitment and Participants {#Sec3}
----------------------------

An initial group of 58 ODD/CD boys (7--12 years) was recruited via clinical health centers (*n* = 23) and special education (*n* = 35). The presence of psychopathology, as set out by the DSM-IV criteria, was determined by the parent-version of the Dutch Diagnostic Interview Schedule for Children (DISC-IV) \[[@CR36]\]. Boys were excluded from the sample if they had an estimated intelligence quotient (IQ) below 70 (*n* = 3) or missed data on estimated IQ (*n* = 2). Estimated IQ was assessed with the subtests Block Design and Vocabulary of the Dutch Wechsler Intelligence Scale for Children (WISC-III-NL) \[[@CR37]\]. Four additional participants were excluded from the sample because of missing data on executive attention (*n* = 2), CU traits (*n* = 1) and autism symptoms (*n* = 1). Autism symptoms were, among other variables, used to verify distinction between subgroups.

Our sample consisted of 49 ODD/CD boys (*M*~*age*~ = 10.35, *SD* = 1.27; *M*~*IQ*~ = 95.74, *SD* = 12.19). Those with comorbid anxiety disorder according to the DISC-IV (social phobia (*n* = 9), separation anxiety disorder (*n* = 10), specific phobia (*n* = 25), panic disorder (*n* = 1), agoraphobia (*n* = 1), generalized anxiety disorder (*n* = 9), obsessive compulsive disorder (*n* = 2), and/or post traumatic stress disorder (*n* = 3)) were assigned to the ODD/CD anxious group (ODD/CD + ANX), whereas those without were assigned to the ODD/CD non-anxious group (ODD/CD-ANX). The ODD/CD + ANX group consisted of 31 boys with ODD (*n* = 20) or CD (*n* = 11), of which 26 had comorbid attention deficit hyperactivity disorder (ADHD) and five comorbid depression. Eleven boys used psycho stimulants, one boy used anti-psychotics and one used both. The ODD/CD-ANX group consisted of 18 boys with ODD (*n* = 14) or CD (*n* = 4), of which nine had comorbid ADHD and one comorbid depression. Seven boys used psycho stimulants. Subgroups showed no differences in age or IQ. Further, no differences were obtained between boys with or without psycho-pharmacological treatment on main study variables.

Stimuli {#Sec4}
-------

### Empathy-Inducing Film Clips {#Sec5}

To evoke empathic reactions, participants were exposed to three sadness-inducing film clips: one clip involving a girl (Anja) feeling depressed because she is ignored and badgered by her classmates (length: 57 s), one clip involving a boy (Mohammed) who fails at selection training for a soccer tournament (length: 148 s), and one clip involving a bear cub in distress after his mother dies (length 164 s). The clips have been used before to evoke empathic sadness in studies with ODD/CD boys \[[@CR6]\] and adolescents \[[@CR38]\]. A longer version of the bear clip (length: 256 s) was used in the study with ODD/CD boys mentioned above \[[@CR34]\]. In the current study, a shorter version of the bear clip was used to keep in time with the human clips.

### Relaxing Video {#Sec6}

Because previous studies have documented that ODD/CD children with high rates of anxiety show increased autonomic arousal \[[@CR7]\], we compared resting HR to verify distinction between subgroups. Prior to the empathy task, resting HR was assessed during a 5-min fragment from the video Coral Sea Dreaming (Small World Music, Inc.), found to promote relaxation \[[@CR39]\] (for a detailed description of the assessment of HR, see \[[@CR38]\]). Prior to each empathy clip, a 1-min fragment of the relaxing video was used to ensure recovery from emotional arousal induced by the previous clip.

### Apparatus and Stimulus Presentation {#Sec7}

Participants were individually tested in a laboratory room. All empathy-inducing clips were randomly presented on a 17-inch color monitor (Philips 109E50) that was placed on a desk. Following a 1-min aquatic video, the title of the clip (i.e., the name of the protagonist) appeared on the screen, and a female voice over introduced the clip. A program written with Delphi 6 controlled stimulus presentation and collected self-report data.

Outcome Measures {#Sec8}
----------------

### Clinical Measures {#Sec9}

To verify group distinction, subgroups were compared on level of (1) externalizing and internalizing problem behaviour, using the externalizing and internalizing scales (including subscales rule-breaking, aggressive behaviour, anxious/depressed, withdrawn/depressed and somatic complaints) of the Dutch *Child Behaviour Checklist (*CBCL*6-18*) \[[@CR40]\], (2) CU traits, using combined parent and teacher ratings on the CU scale of the Dutch *Antisocial Process Screening Device* (APSD) \[[@CR41]\], and (3) autism symptoms, using the total scale of the Dutch *Social Responsiveness Scale* (SRS) \[[@CR42]\]. In the current study, internal consistency was acceptable for the externalizing (α = .89) and internalizing (α = .87) scales of the CBCL, poor for the CU scale (α = .56) of the APSD and good for the total scale of SRS (α = .94). Of all clinical measures, T-scores were used.

### Empathy {#Sec10}

Following each empathy clip, participants had to identify the *quality* and *intensity* of the emotions of the protagonists and their own experienced emotions. The quality was established by marking one or more cartoon faces visualizing fear, anger, happiness, sadness, surprise, or neutral (i.e., no emotion). The intensity was established by marking one out of four boxes increasing in size. If the participant identified the target emotion, the participant's experienced (target) emotion was scored on a 5-point scale (0 = no empathy to 4 = very much). The participant received a 0 score if they incorrectly identified the target emotion(s), or did not experience the target emotion themselves. In response to the bear, all participants identified the target emotions (sadness or fear). In response to Mohammed 4 participants did not identify the target emotion (sadness) and in response to Anja 2 participants did not identify the target emotion (sadness). The correlation between the empathy scores obtained for Mohammed and Anja was significantly positive (*r* = .57). Both scores were combined to create one empathy score for the human clips, accordingly.

### Sympathy {#Sec11}

Following the empathy questions, participants were asked if they felt sorry for the protagonist by marking one of two boxes that represented yes or no. If they marked yes, participants were asked how much they felt sorry by marking one of four boxes increasing in size. Sympathy was scored on a 5-point scale (0 = no sympathy to 4 = very much). The sympathy scores of Mohammed and Anja were significantly related (*r* = .53), and were combined to create one sympathy score for the human clips.

### Manipulation Check {#Sec12}

The bear clip was thought to be more evocative than the human clips not only because of its theme, but also because cute young animals are likely to elicit strong positive feelings in children \[[@CR43]\] and adults \[[@CR44]\], which may minimize potential confounding effects of negative dispositions. In line with previous findings \[[@CR6]\], a repeated measures ANOVA revealed that ODD/CD boys in the current study reported higher levels of empathy and sympathy to the bear clip than to the human clips, *F*(1,48) = 25.72, *p* \< .001, *F*(1,48) = 68.03, *p* \< .001, respectively. We therefore considered it legitimate to separately analyze the empathic responses of the bear clip and human clips.

### Executive Attention {#Sec13}

Executive attention was assessed with the *Shifting Attentional Set---Visual (SSV)* subtest of the Amsterdam Neuropsychological Tasks program \[[@CR45]\]. The SSV measures attention shifting over three consecutive trials using a within task manipulation by correcting the recorded number of errors and reaction times of trial three from those of trial one. In the first trial, a constantly presented bar appears on the screen with a green block randomly jumping to the left or the right. The participant is instructed to follow the green block with the corresponding mouse key (left or right). In the second trial, a red block appears on the bar also randomly jumping to the left or the right. This time, however, the participant is instructed to respond in the opposite direction. In the third trial, the first and second trials are randomly mixed, which requires attention shifting. Although the SSV is primarily intended to measure attention shifting, it also taps into attention focusing and is therefore a good measure of executive attention. The SSV has been successfully employed in clinical samples \[[@CR46], [@CR47]\] and has satisfactory psychometric properties \[[@CR48]\].

Number of errors and reaction time were significantly related (*r* = − .38). We controlled for reaction time in the analyses, revealing no significant influences to the findings. Accordingly, we only used number of errors in the analyses: more errors represented weaker executive attention.

Procedures {#Sec14}
----------

Participants were invited to visit Leiden University for one day with one of their parents. During this day, parents signed informed consent, filled out questionnaires and completed the DISC-IV interview. Boys completed the empathy-task. Within 2 weeks, a second session took place either at the school or clinical health center of the participants. During this session, boys were administered to the subtests for estimated IQ and executive attention.

Statistical Analyses {#Sec15}
--------------------

In *pre-analyses*, distinction between subgroups were verified by conducting independent samples t-tests, using ODD/CD subgroups as independent variable and scores on internalizing problem behaviour (anxious/depressed, withdrawal, somatic complaints), externalizing problem behaviour (aggressive, rule-breaking), CU traits and autism symptoms as well as resting levels of HR as dependent variables.

In *main analyses*, separate multiple hierarchical regression analyses were conducted with outcome measures empathy and sympathy of the bear clip, and empathy and sympathy of the human clips. In step 1, we entered group (coded as a dummy: 0 = ODD/CD-ANX, 1 = ODD/CD + ANX) and executive attention as predictors. In step 2, we entered the product term anxiety X executive attention to examine interaction effects. Significant interactions were dismantled by testing whether simple slopes were significantly different from zero for each subgroup \[[@CR49]\]. To test for confounding effects of ADHD (DISC-IV diagnosis) and autism symptoms (SRS total score), regressions were re-analyzed with ADHD and autism symptom severity as covariates.

In *post-hoc* analyses, we re-analyzed the data with CU traits as a moderator. In addition, because of a potential lack of power due to our small sample size, we checked the main significant findings with bootstrap analyses by drawing 1000 resamples from our original sample \[[@CR50]\].

Prior to regression analyses variables were standardized (*M* = 0; *SD* = 1). Probabilities of all tests were two-tailed using a significance level of 0.05.

Results {#Sec16}
=======

Pre-analyses {#Sec17}
------------

There were no differences between the subgroups in externalizing problems, with both groups scoring in the clinical range of the externalizing problem behaviour scale (T \> 60). As expected, the ODD/CD + ANX group had significantly higher scores on the CBCL internalizing scale than the ODD/CD-ANX group; the ODD/CD + ANX group scored in the clinical range (T \> 60), whereas the ODD/CD-ANX group scored in the normal range. Further, the ODD/CD + ANX group had significantly higher resting HR and significantly more autism symptoms than ODD/CD-ANX, even though both scored in the moderate range (60 \< T \< 74) \[[@CR42]\]. Unexpectedly, however, no differences were obtained between subgroups in terms of CU traits; both scored in the slightly atypical range (56 \< T \< 60) \[[@CR51]\]. Overall, these results confirm the distinction between ODD/CD boys with and without anxiety. Table [1](#Tab1){ref-type="table"} represents an overview of *M* and *SD* of the clinical measures and resting HR.

Table 1Verification of subgroupsODD/CD\
-ANX\
(*n* = 18)ODD/CD\
 + ANX\
(*n* = 31)t-values (df = 47)*MSDMSD*Resting HR77.1110.2383.8810.03− 2.26\*CBCL Internalizing^a^55.509.8969.236.70− 5.23\*\*\*  Anxious/depressed56.397.6668.747.91− 5.33\*\*\*  Withdrawn/depressed60.897.1367.658.34− 2.88\*\*  Somatic complaints54.175.5862.718.76− 3.71\*\* Externalizing66.619.8867.818.32− .45  Rule breaking62.947.2261.717.45.57  Aggressive70.1710.9271.1610.59− .31CU traits58.786.9158.269.46.20Autism symptoms61.7811.5673.4513.81− 3.02\**df* degrees of freedom, *IQ* intelligence quotient, *CBCL* child behavior checklist, *HR* heart rate, *CU* callous unemotional\**p* \< .05, \*\**p* \< .01, \*\*\**p* \< .001^a^df = 26.21

Main Analyses {#Sec18}
-------------

Table [2](#Tab2){ref-type="table"} represents *M* and *SD* of main study variables and Table [3](#Tab3){ref-type="table"} represents bivariate correlations between main study variables.

Table 2Main study variables: M and SD (total sample and subgroups)Total sampleODD/CD-ANXODD/CD + ANXt-values (df = 47)*MSDMSDMSD*1. Empathy human^a^.881.16.39.721.181.28− 2.58\*\*2. Sympathy human2.261.222.111.322.351.16− .673. Empathy bear2.001.671.561.692.261.63− 1.434. Sympathy bear3.37.883.11.963.52.81− 1.575. Executive attention3.394.842.062.584.165.66− 1.786. CU traits6.862.256.941.836.812.50.20*CU* callous unemotional raw scores\*\**p* \< .01^a^df = 46.98

Table 3Bivariate correlations between main study variables (total sample)123451. Empathy human2. Sympathy human.43\*\*3. Empathy bear.46\*\*.38\*\*4. Sympathy bear.40\*\*.65\*\*.55\*\*5. Executive attention− .12− .09− .26− .226. CU traits− .06− .29\*− .11− .13.29\*Correlations were based on standardized scores*CU* callous unemotional\**p* \< .05, \*\**p* \< .01

### Bear Clip {#Sec19}

In relation to *empathy*, Table [4](#Tab4){ref-type="table"} shows that executive attention was a significant negative predictor, *F*(2,46) = 3.74, *p* = .031. This suggests that weaker executive attention skills (i.e., more errors on the task) were associated with less empathy. Group was not a significant positive predictor of empathy. Importantly, a significant interaction was obtained between executive attention and anxiety, *F*(3,45) = 5.05, *p* = .004. In the ODD/CD + ANX subgroup, executive attention was negatively associated with empathy (B = − .44, SE = .14, *p* = .003), whereas no such association was found in the ODD/CD-ANX subgroup (B = .68, SE = .41, *p* = .102). Model's adjusted R square was .20, representing a small to moderate effect.

Table 4Group and executive attention predicting empathic responses of the bear clip and human clipsPredictorBear clipHuman clipsEmpathySympathyEmpathySympathyβ*R*^2^∆β*R*^2^∆β*R*^2^∆β*R*^2^∆Step 1.14\*.12\*.15\*.02 Executive attention− .32\*− .28− .20− .11 Group.27.28.37\*.12Step 2.11\*.07\*.00.04 Group X executive attention− 1.04\*− .84\*− .18− .64Total *R*^2^.25.20.15.07The findings remained the same after controlling for ADHD and autism symptoms^\*^*p* \< .05

In relation to *sympathy*, Table [4](#Tab4){ref-type="table"} shows that executive attention and group were not significant predictors, although the overall model was significant, *F*(2,46) = 3.27, *p* = .047. Importantly, a significant interaction was found between executive attention and group, *F*(3,45) = 3.69, *p* = .018. Again, further analyses revealed that in the ODD/CD + ANX subgroup executive attention was negatively associated with sympathy (B = − .37, SE = .14, *p* = .013), whereas no such association was found in the ODD/CD-ANX subgroup (B = .53, SE = .42 *p* = .216). Model's adjusted R square was .14, representing a small to moderate effect.

### Human Clips {#Sec20}

In relation to *empathy*, Table [4](#Tab4){ref-type="table"} shows that executive attention was not a significant predictor, whereas group was a significant positive predictor, *F*(2,46) = 3.99, *p* = .025. The ODD/CD + ANX subgroup reported more empathy than the ODD/CD-ANX subgroup. There was no significant interaction between group and executive attention. In relation to *sympathy*, no significant predictors or interaction were found.

Post-hoc Analyses {#Sec21}
-----------------

### CU Traits as a Moderator in Human Clips and Bear Clip {#Sec22}

Interestingly, a significant interaction was found between executive attention and CU traits (β = .37, *p* = .018) in relation to empathy (not sympathy; β = .04, n.s.) for the human clips, though the overall model was not significant, *R*^2^ = .13, *F*(3,45) = 2.30, *p* = .091. At low levels of CU traits, executive attention was significantly negatively associated with empathy (B = − .57, SE = .24, *p* = .019), whereas no such association was found at moderate (B = − .22, SE = .15, n.s.) to high (B = .12, SE = .17, n.s.) levels of CU traits. Model's adjusted R square was .08, representing a small effect. No other significant effects emerged with respect to the human clips (beta's ranged from − .29 to .00, *p*-values \> .06), nor to the bear clip (beta's ranged from − .25 to .16., *p*-values \> .10).

### Bootstrap Analyses {#Sec23}

Bootstrap analyses supported main significant findings; that is, significant interactions between executive attention and group in relation to empathy (B = − 1.12, SE = .43, bootstrapped SE = .45 and 95% CI − 1.67 to .22) and sympathy (B = − .90, SE = .45, bootstrapped SE = .54 and 95% CI − 1.77 to .56) of the bear clip as well as the interaction between executive attention and CU traits in relation to empathy of the human clips (B = .35, SE = .14, bootstrapped SE = .15 and 95% CI .11--.72), demonstrating limited statistical biases between estimates.

Discussion {#Sec24}
==========

The current study examined whether executive attention is a factor in empathic responses to sadness inducing film clips amongst ODD/CD boys, with and without comorbid anxiety disorder. In agreement with predictions, executive attention was found to relate significantly to empathy and sympathy, such that those with poor executive attention skills reported less empathy and sympathy. The proposed relationships were evident only under conditions of a highly evocative stimulus (the bear clip) and only among ODD/CD boys with comorbid anxiety disorder. As such, our findings are in agreement with prior evidence that aspects of emotion regulation are associated with empathic responses particularly in highly sensitive children \[[@CR12], [@CR21], [@CR22]\]. Our findings imply that strong executive attention is beneficial for ODD/CD children with anxiety disorder, as it may help to maintain optimal levels of empathic arousal and higher levels of empathy/sympathy, accordingly. Poor executive attention, on the other hand, may render them particularly susceptible for empathic over-arousal and personal distress---a self-focused emotion---rather than empathy/sympathy. Indeed, prior studies have demonstrated self-focused behaviour in reaction to other's negative emotions in fearful children \[[@CR52], [@CR53]\], and inadequate regulation strategies in children with anxiety disorder \[[@CR54]\].

Children with ODD/CD who also meet criteria of anxiety disorder may show heightened threat sensitivity because of an overly responsive *basic threat circuit* (amygdala, hypothalamus, periaqueductal grey) \[[@CR28], [@CR35]\]. This over-responsiveness is thought to result from early trauma or inadequate regulation. There is indeed empirical evidence indicating that ODD/CD individuals with comorbid mood and anxiety conditions show increased reactivity in neural regions involving the threat circuit (e.g., amygdala) and reduced reactivity in neural regions involving the regulation of the circuit (e.g., ventromedial frontal cortex) \[[@CR55]\]. Abnormalities in these regions may be associated with general difficulties in the processing of emotional expressions \[[@CR56], [@CR57]\], which may influence empathy development, accordingly.

Under conditions of mild evocative stimuli (human clips), ODD/CD boys with anxiety reported more empathy than those without anxiety. Children with anxiety have been linked to bully victimization and social exclusion \[[@CR58]\]. Given the content of the emotional stimuli (i.e., a girl being bullied and a boy being excluded from a soccer team), ODD/CD boys with anxiety may have been able to better identify themselves with the targets, leading to more empathy compared to ODD/CD boys without anxiety, accordingly. Alternatively, the content of the stimuli could have induced aversive arousal and more personal distress in those with than without anxiety. Empathy and personal distress are highly related constructs often stemming from the same emotional event \[[@CR11]\]. The self-reports of empathy could have partly captured feelings of personal distress.

Because it is has also been proposed that heightened threat sensitivity is more likely to be present in ODD/CD children with low rather than high CU traits \[[@CR28], [@CR35]\], we expected a stronger effect of emotion regulation in empathic responses amongst those with low rather than high CU traits. In agreement with these expectations, we found preliminary evidence that weaker executive attention skills were significantly related to less empathy in ODD/CD boys with low levels of CU traits but not in those with moderate to high levels of CU traits.

Because ODD/CD children with high levels of CU traits are more likely to belong to the "fearless" rather than "fearful" subtype \[[@CR59]\], one would expect higher levels of CU traits in ODD/CD boys without anxiety than in those with anxiety. Nevertheless, in the current study there were no significant differences in CU traits between those with and without comorbid anxiety disorder. This finding is in line with growing evidence that anxiety and CU traits are not necessarily related or mutually exclusive \[[@CR30], [@CR60], [@CR61]\]. This evidence, together with the current finding of distinct moderating effects of anxiety and CU traits suggests that studies of empathy in ODD/CD children need to include both anxiety and CU traits measures.

Strengths of our study can be seen in the inclusion of a well-defined sample of ODD/CD children; those with anxiety had higher resting HR and higher scores on indexes of internalizing problems than those without anxiety. Further strengths are the standardized measurements of empathic responses and executive attention. However, some important limitations should be taken into consideration while interpreting our findings. First, we only focused on executive attention, whereas prior community-sample studies have also linked other indexes of emotion regulation to empathic responses, such as impulsivity \[[@CR24]\] and physiological regulation \[[@CR62]\]. Second, we did not include a measure of personal distress, thereby only partly testing Eisenberg and colleagues' hypothesis regarding the role of emotion regulation in empathic responses \[[@CR12]\]. Third, there is some evidence that animal-directed empathy does not necessarily transfer to human-directed empathy \[[@CR63]\]. We should therefore be careful in generalizing the role of executive attention in the modulation of strong vicarious arousal to an inter-human empathy context. Fourth, in the current study we only investigated boys. This limits the generalizability of our findings to girls, as prior studies have shown empathy differences between boys and girls \[[@CR64]\]. Fifth, the CU scale of the APSD showed poor internal consistency. However, poor internal consistency has previously been found for the CU scale \[[@CR65]\], and in a prior study conducted with the current ODD/CD sample it showed good concurrent validity with the externalizing scale of the Teacher Report From \[[@CR66]\]. Finally, we investigated a small sample with limit statistical power.

Our findings offer promising new research leads. For instance, it would be interesting to replicate our findings with physiological markers of emotion regulation and empathic responses. Physiological regulation has been linked to empathic responses in normal children \[[@CR62]\], but not yet in children with ODD/CD. In addition, physiological markers of empathic responses could provide an index for personal distress (i.e., heart rate acceleration to emotional stimuli) \[[@CR67]\].

If replicated, the findings of this study could provide important implications for clinical practice. Training attention in children with autism improved their academic performance \[[@CR68]\] and clinical outcomes in children with anxiety disorders \[e.g., [@CR69], [@CR70]\]. We therefore speculate that training executive attention in ODD/CD children with poor executive attention might be an initial step towards improving their empathic functioning.

This study provides initial evidence that executive attention is associated with empathic responses under conditions of highly evocative stimuli, especially in ODD/CD boys with comorbid anxiety disorder. It supports current ideas that different mechanisms may be involved in empathy problems in children and adolescents with ODD or CD.

Summary {#Sec25}
=======

Children with ODD/CD are thought to have little empathy \[[@CR1], [@CR35]\]. This is an initial study that investigated the hypothesis \[[@CR1]\] that emotion regulation is a factor in empathy deficits of children with ODD/CD. In agreement with expectations, our findings revealed that poor executive attention---as an important aspect of emotion regulation---was associated with lower levels of empathic responses, particularly in ODD/CD boys with comorbid anxiety disorder and only under conditions of a highly evocative stimulus. These findings imply that, in the presence of strong vicarious arousal, ODD/CD boys with anxiety and poor executive attention may be unable to maintain optimal levels of empathic arousal. Rather, they may experience empathic over-arousal, become self-focused instead of other-focused, and feel less empathy/sympathy for another person in distress, accordingly. Strengthening their executive attention skills may be an initial step towards improving their empathic responding. The current study highlights that children with ODD/CD form a heterogeneous group and that there may be individual differences in the mechanisms underlying their empathy deficits.
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